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Environmental health seems to o
have little to do with Los Angeles,
a metropolitan area popularly syn -4,
onymous with smog. Despite much
progress, southern California continues to
suffer the worst air pollution in the
United States, and the nation's most eth-
nically diverse region is also among the
most heavily industrialized. However,
three leading universities in the Los
Angeles area have joined forces to study
the effects ofair pollution and other envi-
ronmental factors on human health.
Faculty from the University of Southern
California (USC), the University of
California at Los Angeles (UCLA), and
the California Institute of Technology
(Caltech) make up the Southern
California Environmental Health Sciences
Center (SCEHSC) personnel. The center
comprises five interdisciplinary research
cores, four service cores, and a community
outreach and education core. Two overar-
ching themes are apparent in the center's
research-the epidemiology of environ-
mental effects on human health and
gene-environment interactions.
Smog itself provided an impetus for
the center's formation, explains John
Peters, center director and chair ofoccupa-
tional and environmen-
tal health at the USC
School of Medicine.
Peters, who also serves
as director of the respi-
ratory effects core, was
amazed that the effects
of long-term exposure
to air pollution in
southern California had
never been assessed in a
comprehensive way.
"Given the fact that
we've had air pollution
for 50-plus years, there
hadn't really been a
first-rate study done to
see whether there are
chronic, permanent CenterDirectorJ
effects," he says. A
funding opportunity from the state of
California offered Peters and his colleagues
a chance to take on that challenge. In
developing their study, theyneeded fiuther
expertise, which led to consulting with
researchers at Caltech and UCLA. "That
helped establish the fact that we could
bringtogether a unique collection ofscien-
tists with different interests, ranging from
engineering and chemistry to epidemiology
and toxicology," recounts Peters.
John
AirPollution-aVisible Issue
Among inner-city children, especially
minority children, asthma is a prevalent
problem in southern California. This situa-
tion inspired Peters and his colleagues to
undertake the Children's Health Study, a
10-year prospective study involving 4,000
children in 12 different communities. The
study, now in its sixth year, seeks to deter-
mine whether air pollution plays a role in
asthma and other respiratory disorders.
The study also addresses ques-
z tions about the potential effects
ofpollution on lung function.
"Since we are looking at grow-
ingchildren, one could presume
that the growing lung might be
more sensitive to effects ofpol-
lution," says Peters.
Another aspect of respirato-
ry effects research is identifying
how bioaerosols found in the
home, such as dust mites,
pollen, and spores, may com-
pound problems associated with
pollution. "One is struck by the
fact that people worry a lot
about air pollution but tend to
overlook a large potential prob-
P0t@S lem; namely, bioaerosols," says
Edward Avol, a center member
and an associate professor ofoccupational
and environmental health at USC. To fos-
ter collaborative research on the issue, the
SCEHSC held a workshop on bioaerosols
inApril 1997 that allowed center scientists
to explore the topic with key investigators
from other universities.
Shared environmental problems have
also forged strong links between SCEHSC
researchers and their counterparts in
Mexico and China. In Mexico City,
researchers are collaborating with col-
leagues at the National Institute of
Respiratory Diseases and the National
Institute of Public Health on gathering
data comparable to that ofthe Children's
Health Study. In Wuhan, China, the cen-
ter is poised to begin a collaborative study
with the Public Health and Anti-epidemic
Station that will assess children's risks of
developing asthma and other respiratory
disorders as a result of air pollution. This
research may also help genetic epidemiolo-
gists explore the variance in asthma rates
between Los Angeles and Wuhan.
"Asthma rates, despite the fact that
[Wuhan is] a polluted city, seem to be
much lower [there] than they are in the
United States, and nobody knows quite
why. Whether it's the way we diagnose
asthma or whether it's genetic is
unknown," says Peters.
Owing to the continuing eruption of
Hawaii's Kilauea volcano, the largest active
crater in the world, the Island of Hawaii
suffers a corollary to Los Angeles's smog: a
combination of volcanic ash and gases
called "vog." Respiratory core members
have also been working with researchers in
Hawaii to determine the possible relation-
ship between vog and asthma. "There are a
lot ofanecdotal reports from the communi-
ty about increased asthma, increased respi-
ratory infections, and increased health
problems," says Avol, "but there's not a
clear association between the volcanic emis-
sions being present in the area and these
respiratory problems." To assess the risk of
such problems, center staff are providing
training support for air sampling studies by
the Hawaii Department of Health, to be
followed by an assessment of acute and
chronic respiratoryhealth effects.
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Anuoer gray uay In L.A. AltnOUgn improving, smog in soutnern ualitornia contributes to a varietyof res-
piratory problems including asthma.
The Environment and Cancer
The SCEHSC adult cancer core focuses on
the relationship between cancer and envi-
ronmental factors, as well as on the
gene-environment interactions that may
modulate individual responses. "We define
environment broadly in our program," says
Ronald Ross, a professor of preventive
medicine at the USC School of Medicine
and director of the adult cancer research
core. "To us, environment is everything
that's not genetic. We define environment
to include dietary factors, exogenous drug
exposures, and estrogenic exposures such as
oral contraceptives and exogenous hor-
mones, along with the more traditional
environmental contaminants."
This approach is reflected in projects
such as the research being performed by
Giske Ursin, an assistant professor of pre-
ventive medicine at the USC School of
Medicine. In the 1 September 1997 issue
of Cancer Research, Ursin and her col-
leagues published preliminary results of a
study suggesting the risk of breast cancer
associated with long-term (more than 4
years) oral contraceptive use may be up to
six times higher in women with BRCA
gene mutations than in other women.
In addition to hormonal links to cancer,
the adult cancer core is also investigating the
role of metabolism in cancer. For example,
Ross explains that approximately 50-60% of
all bladder cancer cases in the United States
are linked to cigarette smoking. Tobacco
smoke contains arylamines, carcinogenic
compounds that are metabolized byenzymes
such as N-acetyltransferase and glutathione
S-transferase. Ross and his colleagues are
investigating whether variations in the genes
for these enzymes may explain disparate
bladder cancer rates among different racial
groups. "We are interested not only in
understanding how individual variation of
metabolism of smoking-related carcinogens
might alter risk ofbladder cancer, but [also
in] further understanding how population
differences in metabolism might explain
these discrepancies," states Ross. "Exploring
the genes that encode thesekinds ofenzymes
is going to give us serious insights as to why
we see extreme differences [in cancer rates]
amongdifferentpopulations."
Gene-environment interactions are
also investigated in the childhood cancer
research core. Jonathan Buckley, a profes-
sor of preventive medicine at USC and
core director, explains that one
of the center's concerns is sec-
ondary cancers following treat-
ment of a primary malignancy.
There are indications that some
children may have a genetic
predisposition to develop can-
cer as a result ofchemotherapy
or radiation therapy. Other
research in the childhood can-
cer core focuses on environ-
mental contaminants, such as
polycyclic aromatic hydrocar-
bons and pesticide residues in
household dusts. A recent study
of children with brain tumors
(See EHP 105(11):1214-1220)
conducted by Susan Preston-
Martin, a professor of preven-
tive medicine at the USC
School of Medicine, and col-
leagues found an elevated risk
associated with prenatal expo-
sure to flea and tick pesticides, Where the
although pinpointing specific reacts with
chemicals using data from the acid, one of
studywas not possible. andthe Hav
ExposureAssessment and Statistics
Typically, exposure assessment and statis-
tics play supporting roles in epidemiolog-
ic research; however, at the SCEHSC,
these fields boast separate research cores.
"I think this center is unique insofar as
exposure assessment constitutes its own
research core," says John Froines, chair of
environmental health sciences at the
UCLA School ofPublic Health and direc-
tor of the exposure assessment core. "An
important goal is improving exposure
assessment methodology, as well as devel-
oping better collaborative exchanges with
epidemiologists on their investigations,"
he explains. At the center's outset, Froines
and his colleagues were determined to
address the need to improve exposure
assessment, and founded the Southern
California Exposure Assessment Group.
This group comprises researchers from
several institutions in southern California
whose primary interest is exposure assess-
ment. The group meets on an ongoing
basis with epidemiologists to develop new
research, Froines says. Backed by a grant
from the National Institute for
Occupational Safety and Health, Froines
and his colleagues are currently tackling
the issue of multiple chemical exposures.
The potential health effects of the many
chemicals and allergens present in paved
road dust generated by traffic in Los
Angeles are being studied by another
exposure assessment core member, Glen
Cass, a professor of environmental engi-
neering at Caltech.
lava leaves the land. Lava from the Kilauea volcano
seawater to create steam laden with hydrochloric
the volcanic emissions being studied by the SCEHSC
vaii Department of Health.
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The SCEHSC statistics core confronts
design and analysis issues that arise in epi-
demiologic research. "I see the field of
genetic epidemiology as divided into two
subdisciplines," says Duncan Thomas, a
professor of biostatistics and genetic epi-
demiology at the USC and director ofthe
statistics core. 'Some researchers are con-
cerned with trying to discover genes and
others are involved in trying to character-
ize them from a population perspective."
One of the problems in characterization,
Thomas explains, is that cohort studies
require large numbers of study partici-
pants. Acase-control study requires fewer
people, but because it is subject to various
potential biases, may not carry enough
statistical weight to allow application to
the population at large. A design that
Thomas helped develop in the 1970s cre-
ates a happy medium. Nested case-con-
trol studies use cohorts to define the ini-
tial study population, identify cases with-
in the cohort, and draw controls from the
same cohort. The center is using this
approach with various modifications to
study issues such as estimating the effects
of genes and environmental exposures
within populations.
Outreach andEducation
Although the SCEHSC has existed for only
two years, it already has strong links to the
community. "First, we are trying to under-
stand the environmental health concerns of
the community, astheyrelate to researchwe
might conduct," explains Andrea Hricko,
program director ofthe center. "Then we
are helping community groups evaluate the
science so that they are on solid footing
Playing with fire. The SCEHSC is working with Communities for a Better Environment on environmental
justice issues such asthe location ofmanufacturing facilities near playgrounds and schools.
when they publidy raise community health
concerns." To meet that goal, the center
offers technical assistance to grassroots com-
munity empowerment groups such as
Communities for a Better Environment and
MothersofEastLosAngeles. Assistance may
be as simple as explaininghawto usePubMed,
the National Library ofMedicine's scientific
andmedicalcitationsearchengine, orastechni-
calas assessingsoil and airsamples for chroni-
umcontaminaton.
Working with
school children is an
integral part of the
center's outreach
efforts, says Hricko.
Several scientists in
the center have
helped to develop curricula for middle
school science teachers or have hosted
school field trips to center laboratories.
"We think that having children become
enthusiastic and knowledgeable about how
scientists investigate environmental health
issues is a critical part ofwhat our center is
doing," explains Hricko.
Peters adds that many of the
SCEHSC's outreach efforts have evolved
from community concerns about the pos-
sible links between environmental hazards
and cancer, asthma, and other respiratory
problems-all areas ofexpertise in the cen-
ter. "The distinct advantage ofthe center,"
notes Peters, "is that different disciplines
are brought together to work on complex
issues that one investigator could never
address alone."
Blow by blow. Scientists trom the USC School ot Medicine are studying 12 communities in southern
California to determine the health effects ofairpollution on children's lung function.
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